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The title compound, C 20 H 12 N 2 S 2 , was prepared by the reaction of o-phthalic acid and 2-aminothiophenol under microwave irradation. The phenyl ring, A, and the benzothiazolyl rings, B and C, are planar; the dihedral angles are A/B = 19.9 (11), A/C = 87.8 (3) and B/C = 84.4 (4) . Weak intermolecular C-HÁ Á ÁN hydrogen bonds link the molecule, forming zigzag chains parallel to the c axis.
Related literature
For details of the synthesis and applications of benzothiazoles, see: Chakraborti et al. (2004) ; Seijas et al. (2007) . For the use of microwave-assisted organic synthesis, see: Kappe & Stadler (2005) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data C 20 H 12 N 2 S 2 M r = 344.44 Monoclinic, P2 1 =c a = 10.748 (2) Å b = 19.148 (4) Å c = 8.1840 (16) Å = 100.77 (3) V = 1654.6 (6) Å 3 Z = 4 Mo K radiation = 0.32 mm À1 T = 293 (2) K 0.30 Â 0.20 Â 0.10 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.909, T max = 0.968 3000 measured reflections 3000 independent reflections 1640 reflections with I > 2(I) 3 standard reflections every 200 reflections intensity decay: 9% Refinement R[F 2 > 2(F 2 )] = 0.069 wR(F 2 ) = 0.206 S = 1.10 3000 reflections 217 parameters H-atom parameters constrained Á max = 0.31 e Å À3 Á min = À0.32 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; Ày þ 1 2 ; z À 1 2 .
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) , ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97. reaction of o-aminothiophenols with benzoic acids or their derivatives (Chakraborti et al.,2004; Seijas et al.,2007) . Microwave-assisted organic synthesis (MAOS) is a powerful technique that is being used more and more to accelerate thermal organic reactions (Kappe & Stadler, 2005) . We are focusing on Microwave-assisted synthesis of new products of bisbenzothiazole. We here report the crystal structure of the title compound (I).
The phenyl ring A (C8/C9/C13), benzothiazolyl ring B(C1/C2/C6/C7) and benzothiazolyl ring C(C14/C15/C20) are planar ( Fig. 1) . The dihedral angles between them are A/B = 19.9°, A/C = 87.8°, B/C = 84.4°, respectively. All bond lengths are within normal ranges (Allen et al., 1987) . There are weak intermolecular C-H···N hydrogen bonds whick link the molecule forming zig-zag chains parallel to the c axis . (Table 1 , Fig.2 ).
Experimental
A mixture of 2-aminothiophenol (2.5 g, 20 mmol), 5 ml orthophosphoric acid, 5 g polyphosphoric acid and o-phthalic acid (1.66 g, 10 mmol) in a beakerflask (150 ml) was placed in a domestic microwave oven (0.8 KW, 2450 MHz) and irradiated (micromode, full power) for 4 min(30 s per time). The reaction mixture was cooled to r.t. and washed with aq NaOH (20%, 150 ml), The pH was adjusted to 10, the resulted solide was filtered. Then the crude compound(I) was obtained. It was crystallized from ethanol. Crystals of (I) suitable for X-ray diffraction were obtained by slow evaporation of methanol. 1 H NMR (DMSO, δ, p.p.m.) 7.35-7.40 (m, 2 H), 7.46-7.51 (m, 2 H), 7.64 (dd,2 H), 7.81 (d, 2 H), 7.95 (dd,2 H), 8.05 (d,2 H).
Refinement
All H atoms were positioned geometrically, with C-H = 0.96 and 0.97 Å for methyl and methylene H atoms, and constrained to ride on their parent atoms, with U iso (H) = xU eq (C), where x= 1.5 for methyl H and x = 1.2 for methylene H atoms. Fig. 1 . A view of the molecular structure of (I) with the atom-numbering scheme. Ellipsoids are drawn at the 50% probability level. H atoms are represented as small spheres of arbitrary radii. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0072 (7) 0.0119 (7) supplementary materials sup-5
Geometric parameters (Å, °) C1-C6 1.352 (10) C10-H10 0.9300 C1-C2 1.372 (10) C11-C12 1.352 (8) C1-H1 0.9300 C11-H11 0.9300 C2-C3 1.395 (8) C12-C13 1.418 (7) C2-H2 0.9300 C12-H12 0.9300 C3-C4 1.369 (7) C13-C14 1.471 (7) C3-N1 1.383 (7) C14-N2 1.301 (6) C4-C5 1.389 (7) C14-S2 1.740 (5) C4-S1 1.730 (5) C15-N2 1.373 (6) C5-C6 1.391 (9) C15-C16 1.402 (7) C5-H5 0.9300 C15-C20 1.409 (7) C6-H6 0.9300 C16-C17 1.374 (8) C7-N1 1.305 (6) C16-H16 0.9300 C7-C8 1.492 (7) C17-C18 1.390 (9) C7-S1 1.723 (5) C17-H17 0.9300 C8-C9 1.379 (7) C18-C19 1.352 (8) C8-C13 1.409 (7) C18-H18 0.9300 C9-C10 1.381 (8) C19-C20 1.407 (7) C9-H9 0.9300 C19-H19 0.9300 C10-C11 1.360 (8) C20-S2 1.712 (5) Hydrogen-bond geometry (Å, °) 
